N-Boc-protected serine and threonine esters could be readily added to 2-nitroglycals, affording exclusively (J.-and r3-anomers with galacto-and gluco-configuration, respectively. Nitro group reduction to the amino group and also ester c1eav-
age led to compounds 2, 6, and 11, which can be regarded as dipeptide mimetics. From these compounds, bicyclic pyrano [2.3-b] [1,5Joxazepines [7] [8] [9] [10] [11] [12] [13] [14] were prepared by ring closure.
OR6 OR6
R40~ NuH R40~ ethylamine as base, furnished bicyclic lactam 7u in high yield. Clearly, this compound can be more readily obtained with the more reactive methyl ester Ibu, which, as well as its p-anomer Ibli, is also obtained by N-Boc-protected serine methyl ester addition to 2-nitrogalactal C H NMR : Iba:
3J 1 ,2 = 4.0 Hz, IbP: 3J 1.2 = 8,0 Hz), Reduction of the nitro group in Ibu as described above (~ 2bu), followed by hydrolysis of the methyl ester with lithium hydroxide, and ensuing lactam formation with DPPA/triethylamine, afforded 7u directly in very good overall yield. Similarly, the diastereoisomer 7p was obtained from IbP via 2bp. Hydrogenolytic O-debenzylation of 7(1 in the presence of palladium on carbon as catalyst afforded O-unprotected 8u, which, for further characterization was transformed with acetic anhydride in pyridine into the per-O-acetylated derivative 9u. The structural assignment of bicyclic lactams 7a and 7p were confirmed by 1 H NMR spectroscopic analysis. Addition of N-Boc-protected L-threonine methyl ester to 3,4,6-tri-0-benzyl-2-nitroglucal[l 8,29-32 1 afforded a 2: 1 mixture of (l-and p-anomers lOa ( Reduction of the nitro group in IOu a nd lOp as described above led to the amino derivatives 11 u and 11 P as intermediates, which, on treatment with diphenylphosphoryl azide (DPPA) and triethylamine, again afforded the bicyclic lactams 12a and 12li, respectively, in high overall yields. Hydrogenolytic O-debenzylation (~ l3u and I3P) and then 0-acetylation furnished O-acetyl protected bicyclic lactams 14u and 14P, again in a very straightforward manner. The . structural assignment of these compounds was fully supported by the physical data.
Conclusions
In conclusion, base-catalyzed N-Boc-protected serine a nd threonine ester addition to 2-nitroglycals readily provides the corresponding a-and p-glycosides together with the generation of two new stereogenic centers, of which one is formed highly stereoselectively, Transformation of these compounds allows access to dipeptide mimetics and to novel bicyclic pyrano [2,3- 
Experimental Section
General Remarks: Solvents were removed under reduced pressure with th e water bath temperature maintained below 40°C. Chromatography was performed on si li ca gel for flash chromatography (40 ).lm; 1. T ) were introduced and the mixture was stirred for I h at room temperature. Potassium tert-butoxide (I M in THF, 0.50 mL, 0.25 mmol) was added and stirri ng was continued for 120 min. Acetic acid (0.50 mL) was added to acidify the rea ction mixture, the molecular sieves were filtered off and all the solvents were removed. 
Compound 3aa (0.90 g, 0.98 mmol) was dissolved in a mixture of trifluoroacetic acid and CH1Cl z (50 mL, 1:1) and the solution was stirred at room temperature for 12 h. All the solvents were evaporated under reduced pressure and the residue was dissolved in CH1CI 1 followed by addition of saturated aqueous NaHCO) with vigorous stirring. The layers were separated and the aqueous ph' ase was extracted with CHzCl z . The combined organic phases were dried (MgSO,l), filtered , concentrated under reduced pressu re, and 
To a so lution of 411 (0.70 g, 0.09 mmol) in dioxane (10 mL) were successively added Et. 1N (0.28 mL, 2 mmol) and 2-(terl-butoxyimin o)-2-phenylacetonitrile (0.50 g, 2 mmol). The reaction mixture was stirred at room temperature for 24 h, then quenched with saturated aqueous NaCI and extracted with AcOEt. The extract was dried with MgS0 4 and concentrated under reduced press ure. ft,) as a white foam, which was immediately used in the next step. To a solutio n of 6(1 ( 140 mg, 0.22 mmol) in dimethylformamide (5 mL) was added triethylamine (0.09 mL, 0.66 mmol). After stirring for 10 min , diphenylphosphoryl azide (DPPA; 0.14 mL, 0.66 mm ol) was added and the resu lting react ion mixture was fmther stirred at room temperature for 1.5 h. T he reaction mixture was quenched with saturated aq ueous NaCI and extracted with Et20 . The extract was dried with MgSO" and concentrated under reduced pressure. give the crude amino acid 6u. To a solu tion of the crude materi al in DMF (10 mL) was added triethylamine (0. 19 mL, 1.39 mmol). After st irrin g for 10 min , diphenylphosphoryl azi de (DPPA ; 0.3,0 mL, 1.39 mmol) was added and the resulting reaction mixture was further stirred at room temperature for 1.5 h. The reaction mixture wa s quenched with saturated aqueous NaCI and extracted with Et 2 0. The extract was dried with MgS04 and concentrated und e r reduced press ure. The res idue was purified by co lumn chromatography (CH 2 C1 2 /MeOH, 99:1) to furnish 7u in 86 % overall yield as a white foam.
(3S,5aR ,6R, 7 R ,S R,9aR)-3-(N-(tel·t-Butyloxycarbonyl)amino) -6, 7-bisbcnzy loxy-S-benzyloxy methyloctahydropyrano(2,3-h)-1 ,5-oxazepin-4-onc (7(\): B-Nitroglycoside Ib(1 (0.51 g, 0.75 mlTI ol) was dissolved in ethanol (7.5 mL) and tran sferred to a hydrogen vessel. Platinized Raney nickel T4 catalyst was fres hly prepa red as described fll J and the material obta ined from I g of Raney nickel/aluminum alloy was suspended in ethanol (7.5 mL). From a homogeneous suspension of thi s catalyst, 7.5 mL was added to the reaction vessel a nd the suspension was shaken under H 2 for 48 h at ambient temperature and pressure. The catalyst was filtered off a nd the so lvent evapo rated . The residue was purified by column chrom atography (CH 2 C I 2 /M eOH, 95 :5) to furnish O-(2-amino-3,4,6-tri -Obenzy l-2-deoxY-fJ.-D-ga lactopyranosyl)-N-(tel't-butoxyca rbonyl)-L-serine methyl ester (2bP; 0.40 g, 82 %) as a colorless oil , which wa s immedi ately used in the next step {TLC (CH 2 CI 2 /MeOH, 90: 10): R r = 0.30}. To a so luti on of 2-a min og lyc osi d e 2b(1 (0.30 g, 0.46 mmol) in water (3 mL) was added lithium hydrox ide (1 7 mg, 0.70 mmol). The reaction mi xture was stirred at room temperatme for 24 h, and then concentrated und er reduced pressure to give the crude amino acid . To a solution of the crude material in dimethylformamide ( 10 mL) was added triethylamine (0.19 mL, 1.39 mm ol). After sti rrin g for 10 min, diphenylphos ph oryl azid e (DP PA ; 0.30 mL, 1.39 mmol) was added and the resu lting reaction mi xture was further stirred at room temperature fo r 1. 
0-(3,4,6-Tri-0-benzyl-2-deoxy-2-nitro-a-o-glucopyranosyl)-N-(tert-
butyloxycarbonyl)-I-threonine Methyl Ester (lOa) and 0-(3,4,6-Tri-0-benzyl-2-deoxy-2-nitro-ll-n-glucopyranosyl)-N-(tert-butyloxycarbonyl)-L-threonine Methyl Ester (lOP): N-(/erl-Butyloxycarbonyl)-Lthreonine methyl ester ( 1.1 7 g, 5 mmol) a nd 3,4,6-tri-0-benzyl-2-nitroglucal (2. 10 g, 5 mmol) were dried under high vacuum a nd dissolved in dry toluene (60 mL) under argon. F reshly activated molecul ar sieve (3 A, 3 g) was introduced and the mixture stirred for I h at room temperature. Potassiu m terl-butoxide (l M in THF, 0.50 mL, 0.25 mmol) was add ed a nd stirring was continued for 120 min. Acetic acid (0.50 mL) was added to acidify the reaction mi xture, the mo lecula r sieve was filtered ofT and a ll the solvents were re moved. The residue was purified by column c hro matography (petroleum ether/ethyl acetate, 90: 10) to furnish 1011 (1.8 g, 52 %) as a co lorless o il a nd the co rrespond in g p-glycoside 1011 (0.83 g, 24%) as a colorless oil. was dissolved in ethanol ( 10 mL) a nd t ran sferred to a hydrogen vessel. Platinized Raney nickel T4 ca talyst was freshly prepared as describedl.l 'l a nd the material obtained from 2 g of Raney nickel/ a luminum a ll oy was suspended in ethanol ( 10 mL). From a ho mogeneous suspension of this catalyst, 10 mL was added to the reaction vessel a nd the suspension was shaken under H 2 for 48 h at ambi ent temperature and pressure. The catalyst was filtered ofT and the so lve nt evaporated . T he residue was purified by co lumn chro matog raphy (CH 2 75 mm ol) in water (3 mL) was added lithium hydroxide (28 mg, 1.1 6 mmol). The reaction mixture was stirred at room temperature for 24 h, a nd then concentrated under reduced pressure to give the crude amino acid. To a so lu tio n of the crude materia l in dimethylformamide (15 mL) was added triethylamine (0.32 mL, 2.3 1 mmo l). After stirring for 10 mi n, diphenyl phosphoryl azide (DPPA; 0.50 mL, 2.31 mmol) was added and the resulting reacti on mixture was fu rther stirred at room temperature for 1. 5 h. The reaction mixture was qu ench ed with saturated aq ueous NaCI a nd extracted with Et~O (3R ,2S,5aR ,6R, 7 S,8R ,9aR)-3-( N-( tert-Butyloxycarbonyl)amino(-6,7-bisbcnzyloxy-8-benzyloxymethyl-2-methyloctahydropynlno(2,3-h( -1,5-oxaze pin-4-on e (12P): rJ -Ni t l' og lycoside lOP (0.69 g, 1.00 mm ol) was dissolved in eth anol (10 mL) and transferred to a hydrogen vessel. Platinized Raney nickel T4 catalyst was freshly prepared as described l11J and the material obtained from 2 g of Raney nickel/aluminum alloy was sus pended in ethanol (10 mL). From a homogeneous suspension of thi s catalyst, 10 mL was added to the reaction vessel and the suspension was shaken under H2 for· 48 h at ambient temperature and pressure. The catalyst was filtered off and the solvent evaporated. 19.40 
